Chromatin structure of ribosomal genes in Chironomus thummi (Diptera: Chironomidae): tissue specificity and behaviour under drug treatment.
In eukaryotes the ribosomal gene population shows two different states in terms of chromatin structure. One subset is organized as nucleosomes (silent copies) while the other has a non-nucleosomal configuration (active copies). Insect cells are not the exception and this bimodal distribution of ribosomal chromatin also occurs in salivary gland cells, and cells of other larval tissues, of the midge Chironomus thummi. In run-on experiments on salivary glands cells we confirmed that transcribed rRNA genes show a non-nucleosomal configuration. The proportion of rRNA genes adopting an open, non-nucleosomal configuration was found to be tissue-dependent, suggesting that the population of unfolded ribosomal chromatin in C. thummi was established during cell differentiation. We propose that cell differentiation determines the fraction of non-nucleosomal rRNA gene copies and thus defines the range of possible rRNA synthesis rates in a particular cell type. In the salivary gland the fraction of unfolded chromatin was not significantly affected when transcription was repressed. However, transcription activation by pilocarpine led to a moderate increase in this fraction. These findings indicate that, in addition to a possible increase in the number of RNA-polymerases per transcribing rDNA unit, the proportion of transcribed ribosomal genes in differentiated cells can be modulated in response to an exceptional rRNA synthesis requirement.